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(54) POROUS MEMBRANE AND SEPARATOR USING THE SAME AND USED FOR BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a porous membrane having a low.shutdown(SD)-initiating 
temperature and a large SD rate and useful as a separator for a battery. 

SOLUTION: This porous membrane is formed from a mixture of a polyolefin with a substance which has a 
lower melting point than that of the polyolefin and is incompatible with the polyolefin. The substance 
comprises at least one of a resin having a viscosity-average mol.wt. of 100-10,000 and an aliphatic 
compound having 9-22 cariDon atoms in the aliphatic chain. When the ion transmission-internjpting 
temperature of the porous membrane is set to a range of lOS-ISO'^C, and when the electric resistance of 
the porous membrane is measured on the basis of JIS C 2313, the electric resistance value of the porous 
membrane after a thermal treatment at ISO^'C for 0.6 sec is set to >20 times an electric resistance before 
the treatment. Polypropylene and highly dense polyethylene wax may be used as the polyolefin and the 
substance, respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is formed from mixture with the matter of the low melting point and non-compatibility to this with a 
polyolefine. The aforementioned matter is one [ at least ] matter of the resin of viscosity average molecular weights 
100-10000, and the aliphatic compound of the fat chain carbon numbers 9-22. Ion transparency interception 
temperature is the range vAiich is 105-130 degrees C, and it is JIS. C Porous membrane whose electric resistance value 
after heat- treatment is 20 or more times of the electric resistance value before the aforementioned processing for 0.6 
seconds at 130 degrees C v4ien electric resistance is measured according to 2313. 

[Claim 2] The porous membrane according to claim 1 wiiose electric resistance value after heat-treatment is 50 or more 
times of the electric resistance value before the aforementioned processing for 0.6 seconds at the temperature of 130 
degrees C. 

[Claim 3] The porous membrane according to claim 1 or 2 whose polyolefine is polypropylene. 

[Claim 4] The porous membrane according to claim 3 \^^ose matter of the low melting point and non-compatibility is 

the polyethylene wax of viscosity average molecular weights 100-10000. 

[Claim 5] The porous membrane according to claim 4 wiiose matter of the low melting point and non-compatibihty is 
the high-density -poly ethylene wax of viscosity average molecular weights 500-10000, 

[Claim 6] A porous membrane given in any 1 term of the claims 1-3 which are at least one aliphatic compound chosen 
from the group which the matter of the low melting point and non-compatibility becomes from the fatty acid of the fat 
chain carbon numbers 9-22, the fatty acid ester of the fat chain carbon numbers 9-22, and the fatty-acid amide of the fat 
chain carbon numbers 9-22. 

[Claim 7] A porous membrane given in any 1 term of the claims 1 -6 which contain the matter of the low melting point 
and non-compatibility in the range of the 2 - 200 weight section to the polyolefine 100 weight section. 
[Claim 8] A porous membrane given in any 1 term of the claims 1-7 which have two endothermic peaks of the 
endothermic peak of the matter of the endothermic peak of a polyolefine, the low melting point, and non-compatibility 
v*4ien differential scanning calorimetric analysis is performed. 

[Claim 9] Separator for cells formed in any 1 term of claims 1 -8 from the porous membrane of a publication. 
[Claim 10] Separator for cells with which it is the separator for cells of multilayer structure, and a monostromatic is 
formed in any 1 term of claims 1-8 from the porous membrane of a publication at least. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the separator for cells which used a porous 

membrane and it. 

[0002] 

[Description of the Prior Art] From the former, with development of electronic equipment etc., the cell of various kinds 
is developed and practical use is presented. Also in it, a hthium cell, a lithium ion battery, etc. are high power, and 
since there is also little self-discharge, they are used widely by communication equipment, such as a cellular phone, 
etc., for example. 

[0003] Usually, the cell has prevented the short circuit between the aforementioned two poles by making the separator 
for cells which used a nonwoven fabric, a porous membrane, paper, etc. intervene among the positive/negative two 
poles. In nonaqueous electrolyte cells, such as the aforementioned lithium cell, the porous membrane formed from 
thermoplastics is widely used as separator for cells. From the property of the porous structure, at the time of normal, the 
separator for cells made from this porous membrane makes ion penetrate, makes a cell reaction possible, makes the 
electric resistance between two poles small, and is raising energization efficiency. On the other hand, when abnormal 
current occurs by incorrect connection etc. and the internal temperature of a cell rises, the hole of the aforementioned 
porous membrane is closed and the aforementioned separator for cells changes from porous structure to nonvesicular 
structure in order to carry out melting deformation at predetermined temperature. For this reason, transparency of ion is 
intercepted, the electric resistance between two poles increases, and a cell reaction stops. Thereby, the further 
temperature rise inside a cell is prevented and the safety of a cell is secured. Such a function to increase electric 
resistance and to stop a cell reaction is called shutdown function (henceforth "SD function"), and importance is 
attached to it as an indispensable function of the separator for cells in nonaqueous electrolyte cells including a lithium 
cell. 

[0004] The separator for cells excellent in SD function which uses polypropylene and polyethylene as an indispensable 
component was previously indicated to this demand that these people should raise the safety of a cell more (JP,4- 
206257,A, JP,5-331306,A). 

[0005] However, recently, in the aforementioned hthium cell etc., since the increase in the further cell capacity is 
searched for, much more improvement in the SD function is called for also about the separator for cells from a 
viewpoint of improvement in the safety. That is, since it follows on the increase in cell capacity and the calorific value 
at the time of abnormalities also increases, it is necessary to be temperature lower than before, and to make SD function 
discover quickly, and to stop a cell reaction. 

[0006] Therefore, the aforementioned separator for cells which these people indicated. Although it had thermal 
resistance with it, when much more low temperature-ization of SD start temperature is needed and SD start temperature 
is reached, the porous membrane fiises quickly and the further improvement in the speed of closing a hole (henceforth 
"SD speed"), i.e., shutdown speed, is also called for. [ the low and shutdown start temperature (henceforth "SD start 
temperature"), and ] [ high ] 

[0007] On the other hand, as other separator for cells wiiich raised SD function, a crystalline polymer is made into a 
principal component and the separator for cells formed from the porous membrane containing low-molecular- weight 
matter, such as hydrocarbons of the aforementioned crystalline polymer and a same system, a liquid paraffin, or an 
aliphatic hydrocarbon system wax, is indicated by JP,8-20659,A. However, also in this separator for cells, the SD start 
temperature and SD speed are inadequate. 
[0008] 
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[Problem(s) to be Solved by the Invention] Then, the purpose of this invention is offering the porous membrane which 

can be used for the separator for cells with quick SD speed with low and SD start temperature. 

[0009] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the porous membrane of this invention 
It is formed to this with a polyolefine from mixture with the matter (henceforth the "low melting point non- 
compatibility matter") of the low melting point and non-compatibility. The aforementioned matter is one [ at least ] 
matter of the resin of viscosity average molecular weights 100-10000, and the aliphatic compound of the fat chain 
carbon numbers 9-22. Ion transparency interception temperature is the range wiiich is 105-130 degrees C, and it is JIS. 
C When electric resistance is measured according to 2313, it has the composition that the electric resistance value after- 
heat- treatment is 20 or more times of the electric resistance value before the aforementioned processing for 0.6 
seconds, at 130 degrees C. 

[0010] If the porous membrane of such this invention is used as separator for cells, SD start temperature can be degree 
[ of low temperature ]-i2ed conventionally, and SD speed can be raised. 

[001 1] In addition, this invention persons have guessed as follows the reason which is not enough in the separator for 
cells currently indicated by aforementioned JP,8-20659,A by the knowledge acquired in research-and-development 
process in which it results in this invention. That is, in the porous membrane formed from both this intermixing-of- 
material object, since the compatibiUty of crystalline base polymer, and the this and the low-molecular matter of a same 
system is good, although dissolution start temperature falls, it depends for the own melting point of a porous membrane 
on the melting point of the aforemenrioned crystalline base polymer greatly, and does not fall so much. Moreover, 
vAien this porous membrane dissolves, since the viscosity of the melt is high, a hole is not blockaded quickly. 
[0012] In this invention, the aforementioned ion transparency interception temperature means temperature in case 
transparency of ion is intercepted, wdien the porous membrane of this invention has been arranged in the electrolytic 
solution for cells. The suitable range of this ion transparency interception temperature is 105-120 degrees C. 
[0013] In the porous membrane of this invention, for 0.6 seconds, it is desirable especially desirable that they are 50 or 
more times of the electric resistance value before the aforementioned processing, and the aforementioned electric 
resistance value after heat-treatment is 100 or more times at the temperature of 130 degrees C. 
[0014] As for the aforementioned polyolefine, in the porous membrane of this invenrion, it is desirable that it is 
polypropylene. 

[0015] In the porous membrane of this invention, as for the aforementioned low melting point non-compatibility 
matter, it is desirable that it is the polyethylene wax of viscosity average molecular weights 100-10000, and it is the 
high-density-polyethylene wax of viscosity average molecular weights 500-10000 especially preferably from the 
reasons of SD start temperature low-temperature-izing more, and carrying out SD speed nearby improvement in the 
speed. 

[0016] In addition, as for the aforementioned low melting point non-compatibility matter, in the porous membrane of 
this invention, it is desirable that it is also at least one aliphatic compound chosen from the group which consists of the 
fatty acid of the fat chain carbon numbers 9-22, fatty acid ester of the fat chain carbon numbers 9-22, and a fatty -acid 
amide of the fat chain carbon numbers 9-22. 

[0017] In the porous membrane of this invention, it is desirable that the aforementioned porous membrane contains the 
aforementioned low melting point non-compatibility matter in the range of the 2 - 200 weight section to the 
aforementioned polyolefine 100 weight section. It is because there is a possibihty that lock out of the hole by melting 
of the aforementioned porous membrane may become inadequate if there are few contents of the aforementioned low 
melting point non-compatibility matter than 2 weight sections, and there is a possibility that workabihty, such as a 
winding at the time of cell manufacture, may fall vAien there are more aforementioned contents than the 200 weight 
sections. 

[0018] In the porous membrane of this invention, when differential scanning calorimetric analysis is performed, it is 
desirable that the aforementioned porous membrane has two endothermic peaks, the endothermic peak of the 
aforementioned polyolefine and the endothermic peak of the aforementioned low melting point non-compatibility 
matter. It means that the aforementioned polyolefine and the aforementioned low melting point non-compatibility 
matter are fusing having these two endothermic peaks by each melting point in the aforementioned porous membrane. 
That is, the porous membrane of this invention shows the aforementioned ion transparency interception temperature 
depending on the melting point of the aforementioned low melting point non-compatibility matter, and this is 105-130 
degrees C in low temperature. On the other hand, since the aforementioned polyolefine has the melting point higher 
than the melting point of the aforementioned low melting point non-compatibility matter, the porous membrane of this 
invention can secure the outstanding thermal resistance. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/24/03 



Page 3 of 3 



[0019] In addition, since the separator for cells of an indication has the compatibility of crystalline base polymer, and 
the this and the low-molecular-weight matter of a same system good for aforementioned JP,8-20659,A, the number of 
the endothermic peaks by differential scanning calorimetric analysis is one, and, moreover, the peak appears near the 
melting point of crystalline base polymer (the melting point of the aforementioned low-molecular-weight matter 
elevated temperature side). 

[0020] Next, the separator for cells of this invention is formed from the porous membrane of the aforementioned this 
invention. This separator for cells has low SD start temperature, and since SD speed is quick, **** using this is 
excellent in safety. 

[0021] Moreover, although a monolayer is sufficient as the separator for cells of this invention, in the case of multilayer 
structure, it is desirable [ separator ] that a monostromatic is formed from the porous membrane of the aforementioned 
this invention at least. In this case, the multilayer structure by which the laminating was carried out is sufficient as the 
porous membrane of this invention, and a porous membrane of the same kind or of a different kind, and the laminating 
of the porous membrane of the aforementioned this invention may be carried out with supporters, such as a nonwoven 
fabric, etc. 
[0022] 

[Embodiments of the Invention] The porous membrane of this invention is formed from the mixture of the 
aforementioned polyolefme and the aforementioned low melting point non-compatibility matter, and has specific 
physical properties. 

[0023] As the aforementioned polyolefme, for example, polypropylene, apoly4 methyl 1 pentene, a polyl butene, etc. 
can be used, and polypropylene is desirable also in this. 

[0024] Since the copolymer of isotactic polypropylene, syndiotactic polypropylene, a propylene, and ethylene etc. can 
be used and it is easy to form porous structure as the aforementioned polypropylene also in this, for example, especially 
isotactic polypropylene with high crystallinity is desirable. 

[0025] Moreover, the aforementioned polyolefme may not be restricted in any one sort, but may use two or more sorts 
together. 

[0026] As the aforementioned low melting point non-compatibility matter, as stated previously, one [ at least ] matter 
of the resin of viscosity average molecular weights 100-10000 and the aliphatic compound of the fat chain carbon 
numbers 9-22 is used. 

[0027] the range of the viscosity average molecular weight of the aforementioned resin - 100-10000 ~ it is desirable 
- 500-10000 - it is 1000-8000 especially preferably 

[0028] The wax with which aliphatic hydrocarbon, such as a wax with viiich a polyolefme differs from the molecular 
structure, paraffin wax, a microlith wax, and low molecular weight polyethylene, can be used as a resin of the range of 
100-10000, for example, and apolyolefine differs from the molecular structure also in this is desirable, and is a 
polyethylene wax more preferably, and the aforementioned viscosity average molecular weight is a high-density- 
polyethylene wax especially preferably. 

[0029] On the other hand, the ranges of the fat chain carbon number of the aforementioned aliphatic compound are 9- 
22, are 11-22 preferably, and are 17-22 especially preferably. 

[0030] As an aliphatic compound of the range of 9-22, a fatty acid, fatty acid ester, a fatty-acid amide, etc. have the 
aforementioned desirable fat chain carbon number, for example. 

[0031] As the aforementioned fatty acid, saturated fatty acid is raised, a capric acid, a lauric acid, a myristic acid, a 
palmitic acid, stearin acid, a nonadecane acid, arachin acid, behenic acid, etc. can be used, for example, and stearin 
acid, a nonadecane acid, arachin acid, and behenic acid are desirable also in it. 

[0032] As the aforementioned fatty acid ester, the alkyl ester of the above-mentioned fatty acid, monoglyceride, etc. 
can be used, for example, and a methyl stearate, stearin acid stearyl, and stearin acid monoglyceride are desirable also 
in it. 

[0033] As the aforementioned fatty-acid amide, the amide of the above-mentioned fatty acid can be used, for example, 
and octadecanamide, a palmitic-acid amide, and methylene screw octadecanamide are desirable also in it. 
[0034] Moreover, these aforementioned low melting point non-compatibility matter may not be restricted in any one 
sort, but may use two or more sorts together. 

[0035] The range of the content of the aforementioned low melting point non-compatibility matter has the desirable 2 - 
200 weight section to the polyolefme 100 weight section, is the 5-100 weight section more preferably, and is 5 - 80 
weight section especially preferably. 

[0036] The porous membrane of this invention may contain the other components other than the aforementioned 
polyolefine and the low melting point non-compatibility matter, for example, may contain various additives, such as 
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other resins or an antioxidant, an ultraviolet-rays inhibitor, an antistatic agent, a colorant, and a flame retarder. The rate 
will not be especially restricted, if it is the range which does not cause trouble to the property of a porous membrane. 
[0037] In the porous membrane of this invention, 10-100 micrometers of the thickness are usually 20-70 micrometers 
preferably, and the porosity is usually 30 - 60% preferably 20 to 80%, and about 0.01-1 micrometer of the average 
aperture is usually 0.02-0.5 micrometers preferably. In addition, the aforementioned thickness, porosity, and an average 
aperture can be measured by the below-mentioned method. 

[0038] Next, the porous membrane of this invention can be manufactured as follows, for example. 
[0039] That is, first, the aforementioned polyolefine and the aforementioned low melting point non-compatibility 
rnatter are mixed at a predetermined rate, extrusion molding of this mixture is carried out, and the nonvesicular sheet 
more than a monostromatic or a bilayer is produced. In this process, after it may carry out extrusion molding after 
mixing aforementioned both, and carrying out melting mixture of aforementioned both with a 2 shaft kneading machine 
etc. beforehand, you may carry out extrusion molding. 

[0040] When the aforementioned nonvesicular sheet takes into consideration the ease of the operation in the extension 
process performed after the aforementioned extrusion molding, the thickness has desirable 10-100 micrometers, and it 
is 15-80 micrometers more preferably. 

[0041] Moreover, the nonvesicular sheet obtained by the aforementioned extrusion molding can be heat-treated in 
advance of a next extension process if needed. 

[0042] The method of contacting the aforementioned nonvesicular sheet to the heated roll or a metal plate as the 
method of the aforementioned heat treatment, for example, the method of heating the aforementioned nonvesicular 
sheet in air and inert gas, and the aforementioned nonvesicular sheet are rolled round in the shape of a roll to an axis, 
and the method of heating this in a gaseous phase etc. is raised. In addition, when rolling round the aforementioned 
nonvesicular sheet in the shape of a roll to an axis and heating this in a gaseous phase, a mold-release characteristic 
sheet can be piled up and rolled round on the aforementioned nonvesicular sheet because of prevention of blocking. As 
the aforementioned mold-release characteristic sheet, what applied release agents, such as silicone resin and a 
fluororesin, to the polyethylene-terephthalate sheet, the fluororesin sheet, or paper and a sheet plastic is raised, for 
example. 

[0043] Although it decides on the temperature and time of the aforementioned heat treatment suitably according to the 
method of heat treatment etc., they are usually 2 seconds - temperature [ of 60-160 degrees C ], and time 24 hours. By 
performing the aforementioned heat treatment, the degree of crystallinity of a nonvesicular sheet improves, formation 
of the hole in a next extension process becomes easy, and the porous membrane of higher porosity can be obtained. 
[0044] Especially as the extension method for porosity -izing the aforementioned nonvesicular sheet, although not 
limited, as shown below, it is desirable to adopt the multi-stage extending method wdiich extends under a different 
temperature condition. 

[0045] First, the -20-80 degrees C of the aforementioned nonvesicular sheets are usually preferably extended to 1 shaft 
orientations in the 0-50-degree C degree field of low temperature (henceforth "cold drawing"). There is a possibility 
that a nonvesicular sheet may fracture [ extension temperature ] during a low and extension processing rather than -20 
degrees C, and on the other hand, when extension temperature is higher than 80 degrees C, there is a possibility that 
porosity-ization may become difficult. In addition, especially as the method of cold drawing, it does not Umit and the 
roll extending method, the tenter extending method, etc. which are learned from the former are raised. 
[0046] Moreover, although especially the range of the rate of extension in cold drawing is not limited, it is usually 40 - 
300% preferably 20 to 400%. This rate of cold drawing (El) is computable with the following formula (several 1). In 
the following formula (several 1), LO is a size in front of cold drawing, and LI is a size after cold drawing. 
[0047] 

[Equation 1] El(%) =(L1-L0)/L0xl00. [0048] It continues at the aforementioned cold drawing and extension 
(henceforth "elevated-temperature extension") in a 60-150-degree C high temperature field is usually performed. It is 
from the reason same with having set up the temperature requirement of the aforementioned cold drawing to have set 
the temperature at the time of elevated-temperature extension as the aforementioned temperature requirement. 
Although the aforementioned elevated-temperature extension is usually performed in the extension direction and this 
direction of the aforementioned cold drawing, you may extend in other directions. Moreover, as the extension method 
in elevated-temperature extension, the same extension method as the aforementioned cold drawing is raised. 
[0049] Moreover, although the range of the rate of extension in elevated-temperature extension is not limited 
especially, either, it is usually 100 - 300% preferably 10 to 500%. This rate of elevated-temperature extension (E2) is 
computable with the following formula (several 2). In the following formula (several 2), LI is a size after cold drawing, 
and L2 is a size after elevated-temperature extension. 
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[0050] 

[Equation 2] E2(%) =(L2-Ll)/Llxl00. [0051] A nonvesicular sheet is porosity-ized by the above multi-stage extending 
methods. Thus, since the stress which acts in the case of cold drawing and elevated-temperature extension remains, the 
porous membrane obtained contracts in the extension direction, and the size tends to change. Then, it is desirable by 
shrinking the size of the extension direction of the aforementioned porous membrane beforehand after the 
aforementioned extension to raise dimensional stability. The aforementioned contraction processing can be performed 
under heating conditions of the same grade as for example, extension temperature. Although the rate of the 
aforementioned contraction may be arbitrary, it is usually a grade to vAxich the size of the porous membrane after 
extension decreases 10 to 40%. Moreover, the stability of a size can be raised the same with performing the 
aforementioned contraction processing also by fixing so that the size of the extension direction of a porous membrane 
may not change, and performing the so-called "heat setting" which heat-treats at the aforementioned extension 
temperature or the temperature beyond it. Of course, you may perform both this heat setting and the aforementioned 
contraction processing. 

[0052] The porous membrane of this invention can be manufactured by such manufacture method etc. Although the 
porous membrane of this invention is the optimal as separator for cells, the use is not limited only to this. 
[0053] 

[Example] Below, it combines with the example of comparison and the example of this invention is explained. In 
addition, the measuring method of each property of the porous membrane in an example and the example of 
comparison is as being shown below. 

[0054] (1) Electric resistance JIS C Electric resistance was measured according to 2313. The porous membrane was 
fixed to the cell for electric resistance measurement, and the IkHz alternating current resistance was measured by ohm- 
meter LCR meter KC-532 (made in [ ****** industrial company ] country) which connected the aforementioned 
porous membrane to the aforementioned cell in the state where it was immersed in the electrolytic solution. As the 
aforementioned electrolytic solution, propylene carbonate and 1 and 2-dimethoxyethane were mixed the said capacity 
every, and what was dissolved so that concentration might serve as 1 mol/1 in an anhydrous chloric-acid lithium as an 
electrolyte at this was used. Moreover, it measured also about the electric resistance of only the electrolytic solution as 
blank. And the electric resistance value of a porous membrane was computed according to the following formula 
(several 3). In addition, let the electric resistance of the porous membrane which has not heat-treated be initial electric 
resistance. 
[0055] 

[Equation 3] R=(R1-R0) xSR : Electric resistance value Rl (ohm-cm 2) : Electric resistance value which measured the 
porous membrane in the state where it was immersed in the electrolytic solution (omega) 
RO : Electric resistance value of the electrolytic solution (omega) 

S : The cross section of a porous membrane (cm2) [0056] (2) By the state where it fixed so that the length of the 
extension direction of SD start temperature porous membrane might become fixed, heat treatment was performed for 
15 minutes at various temperature, and the electric resistance in the porous membrane after heat treatment was 
measured with the measuring method of the electric resistance described previously. And temperature in case the 
electric resistance value of a porous membrane exceeds tiie 200 ohm-cm 2 was made into "SD start temperature." 
[0057] (3) SD speed porous membrane was fabricated so that it might become the square whose one side is about 
50mm. on the other hand, a stainless steel board - a cross wood grain — the cover (30x30mm) was stuck by the double 
faced adhesive tape and the above — a cross wood grain -- the neighborhood fixed the aforementioned porous 
membrane so that a wrinkling might not enter on a cover, and this was made into the sample the aforementioned porous 
membrane after a heat sealer performs heating pressure treatment for the aforementioned sample for 0.6 seconds by 2 
the temperature of 130 degrees C, and the pressure of 6kg/cm - the above ~ a cross wood grain ~ it removed from the 
cover and the electric resistance of the aforementioned porous membrane was measured with the measuring method of 
the aforementioned electric resistance The electric resistance of the porous membrane after this heat treatment was 
made into "SD electric resistance." And ratio b/a of the measured value a of the above "initial electric resistance" and 
the measured value b of the above "SD electric resistance" was calculated, and this evaluated SD speed. The value of 
this b/a is the increase scale factor of the electric resistance of the porous membrane by heat treatment, and SD speed 
will be quick, so that this value is large. 

[0058] (4) It measured using the dial gage G-6 (the Ozaki factory company make) of 1/lOOOmm of thickness minimum 
scales. 

[0059] (5) Apparent density gravity (rho 1) was calculated from the thickness, the area, and the weight of the porous 
membrane w^iich asked for the density (rho 0) of a porosity a non-extended sheet, and was continuously obtained after 
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extension. And porosity was computed by the following formula. In addition, the aforementioned density (rho 0) was 
measured using the aerometer (DENSEMETER-iotaiota, Oriental energy machine factory company make). 
Porosity (%) =(1- (rhol/rhoO)) xlOO. [0060] (6) It measured using the average aperture mercury pressing formula 
porosimeter 2000 type (product made from cull ROERUB A) of a hole. 

[0061] (Example 1) To the isotactic polypropylene 100 weight section of a melt index (M) 0.4, 40 weight sections 
addition of the low-molecular-weight-polyethylene wax (a viscosity average molecular weight 3000, density 0.93) was 
carried out, and melting kneading was carried out at 230 degrees C with the 2 shaft kneading machine. Extrusion 
molding of the obtained mixture was carried out by the dice temperature of 250 degrees C, and draft ratio 30 using the 
T die, and the sheet with a thickness of 33 micrometers was produced. After heat-treating the aforementioned sheet for 
2 minutes at 148 degrees C using an iron roll, cold drawing was performed so that the rate of extension might become 
60% in the length direction (the direction of MD) at 25 degrees C. Then, elevated-temperature extension was 
performed so that the rate of extension might become 140% in this direction at 100 degrees C, this was heated for 1 
minute at 100 degrees C, and the size of the extension direction was shrunk 1 5%. Then, it fixed so that the size of the 
extension direction might not change, and it heated for 2 minutes at 105 degrees C, and the heat setting was performed. 
This was rolled round to the iron core, it aged at 100 degrees C for 48 hours, and the porous membrane was produced. 
[0062] The obtained porous membranes were the thickness of 26 micrometers, 40%) of porosity, and 0.04 micrometers 
of average apertures of a hole. The measurement result of SD start temperature of this porous membrane, an initial 
electric resistance value (a), SD electric resistance value (b), and the increase scale factor (b/a) of the electric resistance 
after heat treatment is shown in the following table 1 . 

[0063] (Example 2) Except that the addition of a low-molecular- weight-poly ethylene wax was 5 weight sections, the 
porous membrane was produced like the example 1. 

[0064] The obtained porous membranes were the thickness of 27 micrometers, 42%) of porosity, and 0.04 micrometers 
of average apertures of a hole. The measurement result of SD start temperature of this porous membrane, an initial 
electric resistance value (a), SD electric resistance value (b), and the increase scale factor (b/a) of the electric resistance 
after heat treatment is shown in the following table 1 . 

[0065] (Example 3) Except that the addition of a low-molecular-weight-polyethylene wax was 80 weight sections, the 
porous membrane was produced like the example 1 . , 

[0066] The obtained porous membranes were the thickness of 25 micrometers, 39%o of porosity, and 0.05 micrometers 
of average apertures of a hole. Moreover, the measurement result of SD start temperature of this porous membrane, an 
initial electric resistance value (a), SD electric resistance value (b), and the increase scale factor (b/a) of the electric 
resistance after heat treatment is shown in the following table 1 . 

[0067] (Example 1 of comparison) To the high-density -polyet hylene 100 weight section of Mil. 1, 40 weight sections 
addition of the low-molecular-weight-polyethylene wax (a viscosity average molecular weight 3000, density 0.93) was 
carried out, and melting kneading was carried out at 170 degrees C with the 2 shaft kneading machine. Extrusion 
molding of the obtained mixture was carried out by the dice temperature of 170 degrees C, and draft ratio 100 using the 
T die, and the sheet was produced. After heat-treating this sheet at 100 degrees C for 24 hours, cold drawing was 
performed so that the rate of extension might become 50%) in the direction of MD at 25 degrees C, then elevated- 
temperature extension was performed in this direction so that the rate of extension might become 1 13%o at 100 degrees 
C about this. And this was fixed so that the size of the extension direction might not change, it heated for 5 minutes at 
1 1 5 degrees C, the heat setting was performed, and the porous membrane was produced. 

[0068] The obtained porous membranes were the thi ckness of 22 micr ometers, 59%o of porosity, and 0.24 micrometers 
of average apertures of a hole. The measuremen t result of SD sta rt temperature of Ms porous membrane, an initial 
electric resistance value (a), SDel eclric resistance value ( h). and the inorefly^R scale factor (b/a) of the electric resistance 
after heat treatment is shown in the following table 1. 

[0069] (Example 2 of comparison) Except that the addition of a low-molecular- weight-polyethylene wax was 8 weight 
sections, the porous membrane was produced hke the example 1 of comparison. 

[0070] The obtained porous membranes were the thickness of 23 micrometers, 57%o of porosity, and 0.21 micrometers 
of average apertures of a hole. The measurement result of SD start temperature of this porous membrane, an initial 
electric resistance value (a), SD electric resistance value (b), and the increase scale factor (b/a) of the electric resistance 
after heat treatment is shown in the following table 1 . 

[0071] (Example 3 of comparison) To the high-density -polyethylene (134 degrees C of melting points) 50 weight 
section of MO. 7, 60 weight sections addition of the polypropylene (158 degrees C of melting points) of MI2.5 was 
carried out, and melting mixture was carried out at 230 degrees C with the 2 shaft kneading machine. Extrusion 
molding of the obtained mixture was carried out by the dice temperature of 240 degrees C, and draft ratio 40 using the 
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T die, and the sheet with a thickness of 27 micrometers was produced. After heat-treating this sheet for 60 minutes at 
120 degrees C, cold drawing was performed so that the rate of extension might become 35% in the direction of MD at 
25 degrees C, then elevated-temperature extension was performed in this direction so that the rate of extension might 
become 65% at 120 degrees C. And this was fixed so that the size of the extension direction might not change, and it 
heated for 1 minute at 120 degrees C, the heat setting was performed, and the porous membrane was obtained. 
[0072] The obtained porous membranes were the thickness of 25 micrometers, 39% of porosity, and 0.05 micrometers 
of average apertures of a hole. The measurement resuh of SD start temperature of this porous membrane, an initial 
electric resistance value (a), SD electric resistance value (b), and the increase scale factor (b/a) of the electric resistance 
after heat treatment is shown in the following table 1. 
[0073] 
[Table 1] 

SD First stage . SD After heat treatment Start temperature Electric resistance value Electric resistance value Increase 
scale factor of electric resistance a b b/a (degree C) (ohm-cm 2) (ohm-cm 2) (example) 
1 118 2.2 210 95.5 2 124 1.8 40.5 22.5 3 116 .4.3 260 60,5 (Example of Comparison) 

1 128 2.3 12.7 5.5 2 126 2.1 10.2 4.9 3 130 7.0 28.5 4.1 . [0074] As shown in the aforementioned table 1, SD start 
temperature of the porous membrane of an example is 1 16-124 degrees C, and is fully low temperature. Moreover, the 
increase scale factor of the electric resistance after heat treatment in the porous membrane of an example is as high as 
95 times from about 22 times, and it can be said that SD speed is sufficiently quick. On the other hand, although SD 
start temperature of the porous membrane of the example of comparison was 126-130 degrees C and low temperature, 
unlike the example, the increase scale factor of the electric resistance after heat treatment in a porous membrane was 
very as low as about four to 5.5 times, and its SD speed was slow. 
[0075] 

[Effect of the Invention] As mentioned above, the porous membrane of this invention can be used low [ SD start 
temperature ] enough as highly efficient separator for cells with sufficiently quick SD speed. When using this separator 
for cells for the lithium cell to which for example, cell capacity was made to increase and abnormal current flows by 
the short circuit etc., it can consider as the cell which could be made to stop a cell reaction quickly and was excellent in 
low temperature conventionally at safety. 



[Translation done.] 



http : // www4 . ip dl .j p 0 . go. j p/cg i -bin/ tran_web_cgi_ej j e 



8/24/03 



m)Bmmff u p) (12) ^ || sj^ ^ ^ (a) (iDmmmm 

iRp^^l 1-240970 

¥fi!51l¥(1999) 9^7a 



VDUmuOl. 






1? T 

r I 




rt Q T 


o/nn 


0 T? Q 

U 0 


n ft T 


Q/nn T? Q A 
y/ uu v-' li 0 A 


f\ 0 tr 






n Q XT 
U U 0 J\ 




H 0 1 M 


0 /I c 




H U 1 M 


Z/lb r* 

T 


// r* f\ Q T 


^ UZ 




















i 


















(22)ms0 




¥^10^0998) 2 ^24 B 
























;»clR«^*rrfSfflSlTai#2^ B« 






























;*cER^*rrFa«lTai«2^ 0* 






























:*:HiJfiF3E7tcTeTIMaiTaiS2^ 03[ 

































(54) mmoy^m] m.m^^n^n^m^^itmm'\rj\v~^ 



(57) 

[ isii ] s D fflii&aj^ < *>o s D ^nm 
mimmt. ^w^^wh^i-^ 1 0 o~ 1 0 0 0 ^cry^m 

yiiigjIBIriagS: 1 0 5~1 3 0°C<73®HlclSSL. *^ 

I s c 2 3 1 3'i,zmtxmm.iAm^u^m 

13 0-CT'O. 6f>^JiiSftJ!ifflmco«m»tn:MS:, 



1 

«?svi^^ft 10 0-10000 <r>mmiixx/m 
mwx'h 0 , 'f :t y^^mm^t^ i o 5 - 1 3 o -ceo 

«eHT'*>0. J I S C 2 3 1 3lzmtX^t&tn.i 
m^lfc%^. 1 3 0°CT0 .' 6#1SJpM!iaf^c7)«^ 

mmEtniffi*^ friEiraB>iiO«mSgi€«0 5 0m±-C- 

*).&ii*iaiiEt)!o*7L«ii. 
mm 1 ^ ^c{± 2 §dMco^iiwm. 

^^Sl 00-1 OOOOcO^yx-fV-yv-y^'XT-S) 

-i.ii*3i3iemo^?L«Ji. 

^^SBOO — l 0 0 O.OcOS^JK^i^ijXf-vyv-y:?' 

mm9-22<Dmm. mmmmmm9-2 2commm 
xxr^i^fc ct i^fJiMffiM^^ 9-22 com^mr ^vt- 

im^mi] 7i^v^\yy^yioomm.mznt.i& 

M;ii*>o#ffi?gttc7)t)fiSr 2~2 0 0aftgl5c7)|gHT# 
cOPRSit- ^' cr)--ocr,im-X- 9 ^^-fh If ^iB 1 - 

[00 0 1] 
[00 02] 

m(mmmm\.z^-^iix . 
[0003] mm. (OiEflMffiatc. 



( 2 ) ftlB¥ 11-240970 

2 

10 'tBMx-wmmhfz^. mti^'^mmm.fi^mi^ix. 
ytyc^mm<Tm^tLxmmmcom,i&mmi^L. m 

20 [0004] ;i^mmzi(it. ^mmAii. 

~9^^l,zm^Ltz (1tgg¥4 - 2 0 6 2 5 7^<^fg. 
#M¥5-33 1 30 6-^^^ffi) . 

[000 5] u*^L. m.x'i±. mm^Ji-'yAmm^z 
[0006] Ltii}^^ X . ^mmAi^mff^LtzmsimM 

^SDmiftm.^ ^V^a)*^ffi<. ^^t^V^iB^^* 

yjSJK («T rsDSSj i;V^-5 ) <D^ i^^j: IKAith 
40 jRto4.fLS. 

[0007] S Dmm^lfl]±-^^tz^cr)m^m-^ 

J-<U~9tLX. mnS. #^¥8-20 6 5 9#^^^g 

L, Zcnmim-ty<U-9^ziiUX . -eiOSD^flteiS 
[0008] 



3 

[0009] 

JS^i^^j-i^fi 10 0-1000 OOffilgfc JrlA'fliTOiSM 

mile 9-2 20)ig»b^!iio^^^< t-:^r<7)!ti?w??- 
0 , ^ ^y'mmm.t'i i o 5~ 1 3 o'c<r>^mx' 
1)0. Jis c 23\3\>zm,x%9im.im%L 
tii^-k. 13 0-cT'o. 6^i^mnmtmmvM.i&i}im 

[0010] zcDX^^x^^mco^ummi. nmm-i^ 

[0 0 11 ] ^fc, *^HB#<?>{i. f)ia#^¥8- 2 0 

6 5 9^i.^fg^rM*§i^TV^|>l;^fiffl•fe>'^°^'-:^'t^fcV'> 

[0012] *5|Hj!tfcv^T . Btiia^ i^ym^mM 
•^3j-y^iajgiffS^«if3iiEfflis, 1 0 5-1 2 o°ct 

[0013] *%HH<0^fL«JM(cfc»'^-C . 1 3 0-c 

T-o. ^m^imsmkmvLmmimt. mim. 
m<r^%'mMm 5 0 mvx±xh hzkm^L<.m 
t < {i 1 0 0 ^vxtx'h h . . 

[0014] *3%Bfl(0^?L«M(3feV^T, Byfe?Ky ^L- 

[0015] *i6BHco^7L«Ji{cfcv^-c. BtneffiBi^^ 

ffl?S1t!fS]«(i s ^m^Wt=t'^ 1 0 0 ~ 1 0 0 0 0 (7)4^ 
U xf - y 7 7 XT'* i t A^if ^ L < ■ S D ^S&jS 

fl^h , itti^if S L < «i, 5 0 0-100 

0 0 <7)^2?JK^ 'J Jif-L' y V </ 9 XX'h I . 

[0016] zcomz. ^^mco^umm^zaux . m 
m. mmmmm"-2 2cDmm:i^:^7-)Uiii:r/mftii 



(3) Wffl^l 1-24 0970 

4 

[0017] :^m<7)§'llMmiZi5K^X . H?ie^?L®)i 
i)K luie'-K 'J :t U 7 .-f y 1 0 0 aftgfifcjit U , Hilf fiffiM 

j±i^Mf>§ttt)K5' 2-2 0 om&mmx'-t^^z 
tmtb\'\ mi&mAimimm(r)^^M.i}< 2m 

10 OMgSiO^V^i:. H^ffil^jiBttfOV'f yr-f y:/^c7) 
[0018] *f|0JiO^?L^lit:fcv^-C. S^^^jSSa 

Miitfc v>T , mie^ u :t V 7 ^ y i: Bfrie«ii*j» 
mimi}K ^fi^rLmt^xmiLx\>^&ztiM^-t 

iWi. 10 5-1 30*CO®i.''?SJST'^l)o - 

m.tzmm'&im'skx'th. 

[0019] ^fc, fria#m^8-2 0 6 5 9-t^i8{c 

30 ( Buiafi^^aft^iOiijSJ; 0 i>^?s(ail) [zh^ohti 

[0020] -og^c. 3fs:^BJ5««?ffiffl-tM"^-:?<i. mi 
ia*l&Hf3^o^7OT*^'^jeBic$ni.. ^<7)mfflffl-fe^NV 

[ 0 0 2 1 ] i/c. ^^Bjomffiffl-fe^NV-^-ii, 

40 m^itfzmm^x'hXK. mMi^mnco^jim^. 

[0022] 

V7 ^ ykmt'm.mmm'm'B.k<r)WL-^m-hw,^ 

[0 0 2 3] frie;j^';pM/7^yt Lfti. mm. 
yrotvy. -■K!;4 1 -'<.yTy, '-K'J 1 

50 [0024] mm') ra\^\yyb ixit. mm. r 



■ 5 

[0025] ttz.min^v:t\yy^yii. v^-rn*^ 

[0026] HtildffiM^ffl^tttlMi: UTJis 
J: 3 1 , fij;c{f . ?SJS¥*;:Ji-iFft 1 0 0-1 000 

[0027] mmjum&'f-m^Mcomit. i o 

0-1 OOO0-CJ)0. *f*U<{i5 0 0~1000 

[0 0 2 8] mm^m'^m^'f-min o o-i o o o o 
3. &^'^m.^o:^i-\yy^commmmtmmm-c 

<^ xmit L < . mjtL<\ir^'}x.^vy^'y9 
•CAS. 

[0029] -^r, friesiMi^ib-^coijssMMfgmo 

lffiH(i. 9-2 2t'S)'9. ntLKiil l-2 2r* 
•9, #tc:S?t L< til 7-2 2 T'J>S, 

[0030] miif^mMmmti^9-'2 2<Dmmcomm 
mit^^t Lxi±. mm. mmm. liasKxxxyi-. 

[003 1] mmm^mt lxh. miw. fmmmm 

t^m^ix. ^r')ym. y^^Jy^. ^^)x^ym. 
jvvii-ym.. xtT'J>S. y-^T;^>'K. Ty^y 
'<.'\y^^ifmAX'% . ^cn^x-i.x'rT^jym. 
yi^fijym. Ty^ym. <^ym.ifiUtL\^, 
[0032] mummm.j^x'r)vt lxm. mm. m 

ffifflt'l'. ^co^X'ij. XT7^)ym^^)V. xtTU 

[0033] BuieiilKKT 5 H i: L-Ct±, mm. |g56 
c7)iiSSK«0T$ b'*^ffifflT-#. -g-^Ot+'Ti. XT7^}y 

[0 0 34] t;^^. ;ii^.cOHiflSiKi3iiC^NB^ttf*l« 
ui^fit^mb\mi^-f. ZM^Xl-^mLX-Li. 

[0035] mimm3mmmi'^<7yt:^&<r>vm 

fi. ?K'J:5j-^7<>l OOfifimc^UT. 2-200 

ai«i5*iifit<. j;»)*f^t<j±5-i ooaaasT' 

[0036] **BJ«omK)ili, fiKjKy 7|-^7 ^ y 



( 4 ) «M¥ 11-240970 

6 

wmm\^:f^Lx\^xi,ii\\ inm-^^t. #7L^ii 
<r)m.i<z-mt: t ^^j:\,^mmx-htni. mmm-^ti 

[0037] :^^m<o^ii'smz}5K^x . ^m^ii. 

m^. 1 0-1 OOx/m. if^L<{i2 0-7 0//mT 

hK). ^co^iima. m.n. 20-80%, mtKn 
10 3o-6o%Tj)0. i/c-eovmsii. m-^^^o. 

Ol-'lMm.ntKiiO. 02-0. 

[0038] -y^-^z. :^mnmiimmit. mm. a 

TcoJ:5l,zLxmmX'^^. 
[003 9] -r^:i5*>. t-f. mii^U y -{ytm 

-h^m^h. z(Dxmzm^x. miim^m.^L 
[0040] mtm^w^-h\t. m%m^mmki<z 

n-Mt. 1 0-1 OOAtmAW^K. i'5Sf^L<«i 
1 5— SO/imT-Jj^. 

[004 1 ] ttz. mm'MLmz^ o#^>fL§#^7L 
it-z-hfi. wmmxmz%±-h. .im\z^Y.xmh 

[0042] friEf«iac7):tri£t Lx\-i. mm. mk 

lum. msm^'^wj^-v^m^'^^r^'ismy^'px' 
tim-hnm. mim^-w^- v iiirmzr^-zi^mz 
mn'o. zfi?:%m'^xiim'tiijm^m^fi^fi 
I. ^a. mtm^nS'y-hiiLmzn-ii'mzm 
m. ztii^m'px'Mmti^'^. 'y^y:/m 
±^fzi^. mm^ii«->-hi,zmm^-y~\-t:mhh 
h-txmMizbi}<x'^i. msmm\t'>-htLx 
li, mm. ^';xf-^>'T-V7^L'-hx-h, y-y 

40 -ymm. y vmmmcommmm^itzhcomm 

[0043] mBm^mco^hJix/^mii. mmco 
if^iziBtxm'mk^^ti^tiK im. ajS6o-i 
6 0-c, mm2^'--2 4^x'hi. m?»Mmimi- 

mxmiizmhKmmm^b^j:'o. iOi^^-m 

[0044] min^l\Miy- h i^Jl'S'ittlfzUbco 

50 oiz. m^j:^is,m^t^Tizti^^xmmno^^mim 



[004 5] ^-f, mi^^^w^-h^.m^. -2 

W-t^fc-?-it*^J)0. ®ffrajg;{)i8 0-CJ: t 

[0 04 6] ^Ac, ^&.w\,zmirhmm<r>mt. 
mf,zm^^iits:^w. mn. 2 o~4 0 0%. m u< 

{i4 0-3 0 0%T'J)-l.. ^c7)fi?a®#^ (Ei){i, T 

ii^ {m ) ^zx owm-e^-i.. Tie^ (mi ) i^r^^v^ 

[0047] 

mi) El (%) = (Li-Lo) /LoXlOO 

[0 04 8] fnEfiigsmc?i#^#. ii^, 6o~i 

hiiw tfz. msMWizmmm&tLxii. m 
[ 0 0 4 9 ] ^y;:. m^mmzi5{fmim(^mmi>. 

#t3RS5e§ii^v^*\ m^. 1 0-5 0 0%, m K 
{±1 0 0-3 0 0%t'$>l.. Z(7)^^Wm (Ez)l±. 

Ttese (ic2) izx^omnT^h. Tti^ m2) tcfc 

[00 50] 

[ic2] E2 (%) = (L2-L1) /LiXlOO 
[005 1] JjLh^oj: ^ =5r^®3iffratc J; . #^?L« 

wmit. msMmxj/miB^mwcomzm-rhmM^ 
^?L^M^-f)£*>" 10-40 xm'j'-'i-^mmxhh , ^ 



( 5 ) 11-240970 

8 

10 0 52] ;i<7)Xd ^j:mmmmizx 0 . ^mco^ 
^^mm^izti^x'ti. ^^m<^^jimii. 
m.im-^y'^i^~-^tLxBMxh?>ti\ ^cr,mmi:iix 
fzmzm^^tiKc^K 

[0053] 

immm] ort. :^wMcr>mmmiz-:)\^x . ttmit 

10 [0 0 54] (Dmrnm 

J I s c 2 3 1 3 tcJp tr , m^ffifiicoi5^^^T-:> 

filH-LCR^-:?KC-5 3 2 C 

i 19 1 k H zcDicm^m-MMLti, mtmmmt lx 
v^i5i§*-r^?i-^L. zKizmmmtLXM7\<i^mm 

mo 1 / 1 t^r|,=t ^ 

20 -^tT. Tia5»: (i;t3) 

mmtx^^^^\^§'^«mcr)m%mni. ujwmek 

[0055] 

[it3] R= (Rl-RO) XS 
R : (Q • cm2) 

RO : WlygtOltmfifiifi (£2) 
30 S : ^M^BrM (cm2) 
[00 56]. (2) SDPfmsS 

m.x\ m^<7)ig,mx'i 5*^^«^tfv^, «ij!!Sf* 
m^^f^izxm^itz, ^ix. ^?M^o«mffita 

fflAi2 0 0 Q • c m2 iMl ^^(DlSx^i: r SDra*&-ffl 
[00 57] (3) SDmS. 

40 mLfz. Wi. X^yVxmzWL^mkiSOXSOm 
m) 5rl^ffi^T-r-CteO#it/>r„ ^LX. huEMS 

fo. 6fj>-^jpftjDjij!«i^ff-:./d*. fria^MM^ 

50 MfiSj (JOilJgfabfcSOjrb^b/aSr^*^, iiltJ;^ 



9 

{5 1' s D jgjgASjlv ^c: t (c^r & . 
[00 5 8] (4 ) Jf;^' 

fi/hB:Sl/l 0 00mm(7)r-^7/l/y-i/'G-6 (M 

[00 59] ( 5 ) m.m 

JK (p 1 ) ^m>fz, fLT, Tlt^tiDm*^© 
ffiL/;. BtlE^S ( P 0 ) {i, itatt (DENS 

I METER- 1 1 . mmmmm^m) im^^xm 

^TL^ (%) = (! - (p l/pO) ) XI 00 
[00 60] ( 6 ) TL^O^telTLil 
*^ffA3^^Pi^^-^'-2 0 0 OM (:f})l'V3X.)Wm 

[00 6,1] imimii) ^fi-h-^yf-^^^ (ui) 

0. ACOT-^V^i'T^ -/'y'^^Jrot'lyyiOOMM 
ii-^fiSOOO, ^J^O. 93) ^4 0M^i53iJnL. 

-«?r.MaicJ; 0 2 3 ox:Ti§m^Lrz. mi^iifzM 
-&ft^Ti/^^fflv\ ^■<:^?aK2 5 0°C, H57Mt 
SOX-i^m^mi. m^^-SS umCOiy-h^imLfz. 
mM>'-h^m:(^o-JV^m\^X 1 4 8°CT'2^^ra^ 
MSLJtf*. 2 5°c-C'ftS:^|6] (MD:ft-[fij) tMf***'= 
6 0%l,Z^j:HomsmWi:nr>fz. m\^X. lOCC 
T'|i|:^r[6]mfff^*^'l 4 0%l,z^j:^idm^mWi'€ 
l\ Cltl^ 1 OO-Ct'l^r^JPflLT, SfW|6]0^}£ 

* 1 5%\^m^-^rz. ^<7)f^. 5SfWl^]c^^S*Mt 
^ J: -9 (ca^ L , 1 0 5 °CT' 2 :}i-rBlJPl?!l LT t - h -fe 

yhi^i-^fz. ztimmcozinz^m . loo-c-c 

[0062] %(:>iVfz§'limi. 2 6 M m , :^?L 

$4 0%. ?L<7)¥%?LSo. 0 4/<m'C'$)-p^c, 

( b/ a ) c7)iiJ5g^^5:TI£^ i ^'^f . 

[0063] (^}fi0IJ 2 ) U X^l^ y V -y :7 

ix^iimmi^mifz, 

[0064] nihtifz^-HKma. ff^ 2 ? // m , m 

$4 2%. ?L<0¥%?LflO. 0 4//m-C^^-5!^>:. ZCD^ 

^i«m<7)SDmi^m.. ^mm^mKm (a) , sd« 

• ( b/a ) coai]^jgm2:Tte^H;s^-r. 

[00 6 5] (IIS6fi?iJ3) ©^^IJKUxf-l^y^-y^' 

^zixmnmi mi fz. 

[0066] ^i^ilfz^'ll'Kmt. 2 5 X/ m . m 



6 ) 1 1-240970 

1 0 

$3 9%, TLO^mSO. 0 5/^m-C'S>-o/t. tJ^C. 

s Dm^ffiinifi ( b ) i5j:i/mi}:mmcomM.m,tn.<r)ma 

e$ ( b/a ) (DM^^^^Tsm 1 
[00 67] (JtlS^lJl ) M I I. l(7)iS^JK;}^UXf- 
P-yi OOMSEt^ML-T. iS^^^a^^'Jx^i/yv-y 
^'X (ttJg^^ij^^SSOOO. m&O. 9 3) Sr40 
aftSBmSP t. ZW?M«tcJ: "9 1 7 OTOm^mt 

10 °C. K7 7hJtl OOTlftiiJ«?gL. ^-h^fPS?L 

fz, :i<D>—h^. ioo°cx'2 4mmmS:mLrz^. 
2 5 "Cf M D tcSft$*^' 5 0 %tc'&r S i p 

*it»'\ Mi/^T. iix^ 1 0 o'cx'm#mn 1 3%t 

^j:lXolzm\^lz^imW^'€'>rz. ^IX. 
mmjfii<r)^mf)mtt^j:^-^i. 0 tcllSL, 1 1 5*Ct' 

smtnmixt-h^'yhmK f-nMrn^mL 

fz, 

[0068] %htirz$'KWmii. 2 Mm. 

$5 9%. fLO^lllTLfSO. 2A/JimX'h':>fz, 

20 ?L«i«os DiHi&ajs. Mmmstifi ( a ) . S D« 
( b ) iiXxfwm<±<r)nMkW)'m^m' 

( b/a ) £7)S!lSiS*S:Tia^ 1 
[0069] (ifc^J2) fi^i-^grKUxf-U-y^'y^ 
X(7)^JpM*^'8fiaSl5-CfcSWI-(±. itS^Jl 

[0070] #tii:t#?L®llfS. J¥^2 3 ^m. ^ 
$5 7%. 7L<7)T%llg0. 2 1 //mfj)-?/::. .liO^ 
fL«li(7)SDMi&ajK. t)W«mffililffi ( a ) . SDtt 

( b ) mv^^mm.(r)%%mmmim^ 

30 ( b/a ) (TM^^^TWy^ 1 tc^^t. 

[007 1 ] (itl!^J3) MI 0. 7c7)ia^^S;Kyxf- 
^y(IMl3 4°C) 5 0M*gEt:*ftT. MI 2. 5 
c7)rf<'jyneu-y (MMl 5 8-C) 5:6 0aMgP®!)P 
t. ZWIMCJ; 0 2 3 O-C-CjtMvI^LTi. ft 
:'::?ff^ftS-T:^'-^^fflV\ ^^•^X^ajS2 4 0°C. K77 
KJ:b4 0fffaiE!tJ^tT. JS?;»^2 7/imc7)i^- Mr#K 
L7t. ;cOv— 1 2 O-CT'6 O^fSIM^aLT^^f^. 
2 5'CT-MD^riS]t3Ef*$*^'3 5%t^S<J: 
^^fV\ g^ViT. 1 2 0°CT-®ft$*;6 5%fc^l.J;-3 

-t)£A^'^{t:L.=2rV^J; 3 (::I1SL. 12 CCf l^^HJPii 

[0072] #^.fut#^?L«Jl(±. Jf^2 5 //m. 
$3 9%. TLc^Tt^TLflO . 0 5//mfJ)-3it. Cico^ 

fL^iic7)SDg3i6iaK. (a) . som 

( b/a ) <mm%-^ywr>^ 1 1::*-^. 
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[0074] mm 1 test xoiz, mmm(D^iiMm > 

COSDmi^mt. 1 1 6-1 24°C-C'J)0s 3t^^tffi 

<7)^Jimmcr)SDmihm.li. 1 2 6-1 3 0-ctffiv^ 



^^mm^ma. s 



12.7 5.5 
10.2 4.9 
2 8. 5 4.1 
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[mmmin±<^xoiz 
D mm^A^ytmziSi < . s d msifj^yt^m^ ^»tt 

i"yj^mmmizm-ttii£. mmizx y)m^mm^i 
tifzi^. otf&vnsjKT. mmzm^m^w 
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